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Abstract of JP2002121169 

PROBLEM TO BE SOLVED: To provide a transition metal complex having high luminescent ability, 
chemical stability and solubility to solvent, and to provide a new dendrone to be used therein. 
SOLUTION: Tliis new dendorone is a polyether-ltetone hyperbranched molecule shown by the general 
formula (1 ) (A is a focal point functional group selected from the group consisting of carboxy group, 
ester group and nitriie group; R is a branched end group selected from the group consisting of aryloxy 
group, allcoxy group and haiogen atom: the chemical structure inside the three round bracl(ets a 
branched structural unit constituting a hyperbranched structure; and the three bracicets means that the 
branched structural units are mutually bound repeatedly). The other objective transition metal complex 
contains the hyperbranched molecule as the ligand. 
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[Claim 1] 

A polyether-ketone hyperbranched molecule represented 
by the general formula (1) : 
[Formula (1)] 

(A is a focal point functional group selected from the 
group consisting of carboxy group, an ester group and nitrile 
group; R is a branched end group selected from the group 
consisting of an aryloxy group, an alkoxy group and a halogen 
atom; the chemical structure inside the three round brackets 
is a branched structural unit constituting a hyperbranched 
structure; and the three brackets means that the branched 
structural units are mutually bound repeatedly) . 

[Claim 2] 

The polyether-ketone hyperbranched molecule according 
to claim 1, wherein R of the general formula (1) is phenoxy 

[Claim 3] 

The polyether-ketone hyperbranched molecule according 
to claim 1 or 2, wherein the hyperbranched structure is a 
dendrimer structure. 

[Claim 4] 

The polyether-ketone hyperbranched molecule according 
to any one of claims 1-3, wherein A of the general formula (1) 
is carboaqfl groiip. 



[Claim 5] 

A transition metal cooplex comprising th« 
polyether-ketone hyperbranched mol«cul« according to any one 
of claims 1-4 as a ligand. 

[Claim 6] 

The transition metal complex according to claim 5 , wherein 
the metal element is a lanthanoida element. 

[Claim 7] 

The transition metal conplex according to claim 6 , wherein 
the metal element is Europium or Teri>ium. 
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1 0 ox,x%mn&t\,^-oitmmL\^^-fnvy 

(iU £tc->UAWl'i7n-7hi^7 7-^T8S^I«1?a 

^. 

[0 0 3 8] m21ft«;roT>KD>®^BK5SS: 
TSa (7) (cJ:Oiftifl-r^.. 
[00 39] 
[ft 9] 
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11:r*-och, 
12:h*-oh 




13: R^-oooi^ 

14: rf.ooo« >w«v.ww«ooH 



[0 0 4 0] Wi3©A. Mor i k awa e.»<DXit 
(1 9 9 9) lcaft^tnTVi5J:5fC, «fE«S*«j§ 

»* >J -^A^* ij >:7A t e r t - H^) 

(5C (7) ©ft^lStl 1) fi^T. il 

lECDCovergent ftfC J: 0 !l©i^lK*a*fi 2 
^ S» 1 mftr > H D >tx-x;Vg^3-a-T» 2 

Tf^ffl3-&5)Rj>(^^ft5«(CJ:0 9 0!«a±®ifif«* 

Tffaicffton. (wiaa (?) ©ft^*i 2*#5. * 
itf^xxT;i/x>KD> (i»£ic (5) ©fl:^*8) 

iCjSbTSkft^ftl 2*2i^^X-T;MS^UT»21!t 
f^©XXx;VT>KD> (5S (7) ©ft^«13) 

At e r t -:'h=^->l«*©Jfi*#ftT, WAtfN. N 

jffiilCjtffU iKUCfBlJTWAHl 2 0-1 5 OtS 

^tbTr®»2iitf<ir>Kp>*fliffl-r5a»-e, 7 
©iii*i^)S?K: J: 0 ftLTfisf 

Jl'3K>Kx>HD> (S (7) ©ft^«I14) ir-rsn 
Jl^!6^SllI*i^«K;6©*ft=^«H*Stt, 
ME®mi1ftf^x>Ka>©«^tlHl«Tfc5. 50 



[0 0 4 1] S^ll, m 3 ni^fA±.(DT> K D >©^S)5 
*a?rgi«-rs. mliaiC (7) ©m2tf^©T>f<'JV 

ig3 8cof^toDtS*«li£mfiT*^Miii©FBA (lifliE 

ft^ti4) ^ffliist, H^^^b^tIl 3®7*-*;i'3j? 
*viT\ dro^h+vS^MiBiC (7) 

lC*Jt-5 1 l^«llcSft7;l'5 x-^ Add: 0 JB^ b 
T. C5UT#SnS1S21it 
'(i.=fyYuy(r>-mMt. ^x-T;V^s!cSft;i:J:t3«a| 
^L«F B A*Meft^#l 8 *©tt«© 7 >> <b7 'J 

n>£4A5. ;i©J:5k:. llB/'?;wl2i'i5*(S*© 

^seSlSt X-f;V^fiEH«© 2 a©KJSS:32S!CfT •S 

[0 0 4 2] :4i3. x>'Kn>-t?&V»*f!W©PEKlfl 

T. M. Mi 1 1 e r5»®Xitfc:iB«®3, 5-fX 
(4-7;V:i-D'^>y>f;W 7x7-^ (Mas (5) 
"f ®ft^«l 5 ) $ie»tt*fl=T*S*^Sii-5*ft iCiJVi 
T, 3fS®7:a— A^^i^-fVhWilSS^AI-SBWT 

i(t£fl:^« 6 xa^iBib^K a mm^mnKm^mtz 
^Rsstian^-g^®* A* (w^ 5 b 

[0 0 4 3 ] a*. K±«SO«jS*ffiTtodi5<fc5 
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«s£jt&s-rif IS® 1 oT^s, 

-f >htfiesTS?)*Ji'#+->JL'a (cooH) a. * 

Mf^^i^V-Vm (COO ) {Cffi^^lft$tlTl.iS. 

[0 0 4 4] *fe^©i8t^ii«s#a. i^Wiifttt 

S ft: «6 Sii-r S il^^ill^ ^ > i ^ b 

(mac. W. Pope6>;J. Inorg. Nuc 
1. Chem. . 20#, 3 04H (1961) ^C. 
S. Springer?); Inorg. Ch em. , 6 
#, 1 1 0 5M (1 9 6 7) ^S;#l) . m-i^tXO- 

®Popee«®xiit&#i) > T^AUs^^m-f 
■it>tni^^>'S:iti^tii^f^^taLrzm (l. 

R. Me 1 by 6 : J. Am. Chem. Soc. . 8 
6^, 51 17H (1964) •^C. T. Horovi 
t z 1S<D^W Scandium: Its Occur 
ence. Chemistry, Physics. Me 
tallurgy, Biology, and Tech 
nology" (Academic Press, Lo 
ndon, 1975) tWG. A. Me 1 s on*; O 
rganic Conpounds, 111~138S 
SDt3 2 3~3 8 4H^*#!!8) . &5V^ttloXtt2 
o®ttjS©Ett^*jilPb&JB (il£©Me 1 bylFS 
D:Me i s on*©#m H. Bauer 6; J. A 
m. Chem. Soc. . 8 6^, 5125H(196 
4) > *St»ttJ. SelbinS: Inorg. Ch 
em. , 1 Q#. 1 38 3H (1 9 7 1) ^«:#BI) 

[004 5] [s^^PR-r *ftm(Dm»^«^ 

ir^T. *3~i4«©ftKl;:»U ;i^^»4~7KJIBk: 
JS-rS7clg©li<*>TS.S, d>-6^5lil'f*>ttT 
tt, S c" . y'* ^©^3iSli'f:t>. T i" . T 
i" , T i" , Z r*. Z r" , Z r** , Z r" , H 
f', Hf". Hf", Hf" ^0^4mm^t>, 
V*. V'* . V" . V" , V" , Nb', Nb" , N 
b" , Nb" . Nb" . Ta*. Ta" , Ta" . Ta 

Ta" mo^smm^^y^ Cr*. Cr". Cr 
" . C r" . C r" , C r" . Mo+ , Mo" , M 
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o" , Mo" , Mo" , Mo" . W', W" , W" , W 

" , w" . w" , ^n^emm^ty.^ Mn',u 

n" , Mn" , Mn" , Mn" , Mn'* , Mn" , To 

Tc" , Tc" , Tc" , Tc'\ Tc" ,^ T 
c" , Re', Re", Re", Re", Re'*, Re 
", Re' ^(OmTmm^ty, Fe\ Fe" , Fe 
" , Fe" , Fe" , Ru*, Ru" , Ru" , R 
u" , Ru" , Ru" . Ru" . Ru" , Os*, Os 
Os". Os", Os", Os", Os". Os" 
10 mo^sm^ty. Co', Co". Co". C 
o" . Co" , Rh'. Rh" , Rh" . Rh" , Rh 
" . Rh" . I r'. I r" , I r" . I r" , 1 
r" . I r" if®m9*ll'f^X N I*, Ni" . N 
i" , N i" , Pd'. Pd" . Pd" , Pd" , P t 
". Pt". Pt". Pt". P t " 0 KSI-f 

:t>. Cu', Cu" . Cu" , Cu" , Ag', A 
g" . Ag" . Au'. Au*', Au" . Au" , Au 

" m^^i i^m-1-ty, zn". cd'. cd", h 

g*. Hg" #©^1 2KRI'f^X La\ La". 

20 Ce", Ce". Ce". P r" . Pr". Pr", N 
d" . Nd" . Nd" , Pm" . Pm" . Sm" , Sm 
" . Eu" . Eu" . Gd" . Gd" , Tb" T 
b" , Tb" , Dy" , Dy" . Dy" . Ho" , Ho 
" . E r" , E r" , Tm" . Tm" . Yb" . Y 
b" . Lu" , Lu" #®7>^'y-1' KSI-f^r^. Ac 
" . Th" , Pa" . Pa" , Pa" , u" . u" . U 
" . U" . Np" , Np" , Np" . Np" . Pu" , 
Pu" , Pu" , Pu" , Am" . Am" , Am'* , A 
m" . Am" , Cm" , Cm" , Bk" , Bk" , C f 

30 " . C f " , C f " , E s " , E s " . Fm" . F 
m" , Md" , Md" . No" , No" ^(D7i7^/^ 
KS-1":t>. G a" , G a" , In*. In", I 
n" , T 1 ' , T 1 " . T 1 " ^®m 1 3 Kli<^>, 
Si". Si", Ge". Ge", S n" . Sn". P 

b". ph** ^mi^mm^^ymmni^ti^, 

tie.®5-&. P r" . Nd" . Sm" . Eu" . T 
b" , Dy" , Ho" , E r" . Tm" . Yb" ^©3 
flS7>^S'y''f h*RI'r;J->^Ru" , imm9\-~i5.^fi\-^ 
«T©5Em^T'<ffJST^0, it>l?t>Sm". Eu" , 

40 Tb". Dy" ^(Dsmyi' /-I m-ityit^izitf 
a-Tifeo, Eu" tTb" iimmmr$,^, sfc. g 

d" . P t" , P t" , Au', Au" , Au" , Pb 

" m0m^s^m^^i&^ty\tMmmikRnmm& 
mmojt^mr^o. cd" tpb" axmm 

[0 0 4 6] m!Siinrz^m(oM.rmm(Dm^±m 

«g#fci(#K:ffa&ll'f5r>SEu" T*5*^. rtitt, 
S£*®:j?U^>5^;Vx-TJVT> K n >©7 >r:f-^* 

50 -VmtZEu" \Zit. *5E«®PEK#}i&K*lj-5'< 
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[0 04 7] m^^mmmitmi mmm^ 

[0 04 8] m^mmm^r&^nfmmmt, 

ssjg. »m -fuMi^ymM.^ -^^y^m<nm-^ 20 
4ijiToty*;i.>-s>KlfiT*o, -t^TfejiSffitei^s 

(CIS, m«»K:3^'J'nt°>:7A (III) ^S^SxJUt* 

(I I I) i!)i^ijre.ti. rtib«msscci*fpiKi©$ 

[0 0 4 9] *^7)^^*;i.*>i!3i5JftSi5{Cfflti6n5* 

SttSflEtbTii. ^y^y. V)\,xy. ^yvy. x 
^^JU'^^tfX ■ir-j9vym<n^mm<.\^if-m. on 
n^yty, i>^un-^yMy. •^xi'^^y-^y. vi 30 
u^^y^y^(ni\ufy\^-^y^yw»^^(r>^^% 

u^y^y\m%mm.m:m tfes^ic^Be-r^ft 
[0 0 5 0] *^*^s*;i/3j?>ai3?«s>Ett. iiiif2 o~ 

2 0 0t, S«jt«®l6l±tfR»«tfffSL<;ftHfflS 
*S*3ltai«TjfSb<tt5 0~l 6 0*C, SKffS 
L<a8 0~1 5 0tSS©fi**#TfT5. SSIEO 

nmt. ia«*fr^i»E©¥«fc t> a « a« 1 ~ 1 4o 

4 4 0i^, S«ttt4«tt®;fiTj(fSL<a5~7 2 0 
MI'ffSKHl 0~3 6 0^i-S«tT5. S&. 

©T. +i^;4»«i*ff{cTff5©*<liSl.ir». K 

T%»SI^©fiRllglI»S(S. M£©lf «tt»IK^ ^ t)t= 
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[0 0 5 1 ] ;5^d^**;U3l^>il3^»Sl5®lfftt< 

iRjRx^i? hMcjoi^T. m(nii)\,it-.ym.m'iim^ 
isKJRAia'^i 7 2 0 cm"' nmzM^-^^) m)v 

^j, m^.\iv^):^i;^Mii7.7Ayt^'ymomn 
Mt^mmmst<-^>\zum'^iz.tx, f-© 
f£7t^*S«<tr«. 1 1 BlfiTibs. 

[0 0 5 2] 

;5:i3, |^^ae;nl^"7A (III) ig^SSxJl'f'i;^ 

(III) ffl*s*fi(i. ^:fct»?tM^ m) a^^m 
m^if:.mmmk^*%myi e 5tTttii!SLT» 

(1) NMRX'^i? hJl' • ■ • H*«^ (t*) fiJNM 
-GSX4 0 0^=^^iflb, jg^tt1#IC»r?.^Cli|iOC 
DC li ^mhk, 

(2) *^i-iRiR (iR) 7.^!;Y)v- ■ • {.m mm 

fP^gIR4 3 5S^^£fflLKB rffi^lStJ;Oill;^b 
it. 

(3) JiJfeT.'^?^ h;!. • • • (») BaSfP3fSF-4 
5 0 o^SJtTtSlt^ffifflU. TtKfil OmmroeiHr 

2 3t:T^«S®7>'^i'h;PSriWtLfc. 
[0 0 5 3] «*«it*fi©^fiE] 
^^«a|l • • • 3, 5 -fx (4-7;i'*D'^>'/'f 

Wg©**«j£*ttTife53, 5 -fx (A-7mu 
^>'/^)V) 7~V-)\ (I6»FBA ;iflBiC (5) © 
fl:#«4) ©•&rictt. WB©A. Mo r i k awae, : 
Mac r omo 1 e c u 1 e s, 26#, 6324X 
(1 9 93) ©iB«fc«£li, 1tr)iR©5-t KD+WV 

7:^^81 (5) ©^b^«ii : lit) m'itwmi 
LTtfofe. a^. SI*. J?pi^;nt» (1 oat) * 

2 tJkji«0*ltft-*- h U '?A*jg««l'T 8 0'Ctr3 0 
»ffffl$*&«{CS»$llDA.Tiiaitti:LT. 
;Ht*«**p«5^^x-x^K«»Lfcft^« mt£. 
(5) ©ft^«)2) ©ilsa*«9Ji!fe»bT#fe. ;:©fl; 

a*»Ki:L'>t©N, N—:?^^Jl.*;l'A75 H*JS 
iPLTlPiiajS^ii-fe. ISW»#bS:i:r5Tiail© 
ij D U ^^mWA bfeSS. MKjRSJC J: O 2 
t3©*;i.;l?4^->;i.S$8tJfi^b»at3E*Lfcft^l!( (* 

(5) ©ft^«3) msz. m.7)\>^~ 



(12) 
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-eS:^«i§«*@Sbfc. ;:®Fr iede l-Cra 
f t sS*t:4fiK«l*JaE^@t-^0«fib&tc:5. M 
Ea@i:NMR^ I RX'^i^ hJl/!»i-ab&©T, 
ff-5FBA®4)«S:«i8bfc. 10 
[0 0 54] • • ■ 3. 5-lf7 (4-7Jl.:i- 

flSIEroA. Mor ikawa ;Macromol ecu 
les, 3 1#. 5 9 9 9H (1 9 9 8) iza^StlT 
Vi.5.fc5lC, -&Jifc<iS|lT#fcFBA*KiJv>JfiaSl£ 
(FBA®3«a») tjg&blP^.jii«b. FBAOm 
***)R®->'J*y;v»li'nvhi^7 7^ (TLC) 
"Ciim S«jS*:*clffl**1'fCfiAbTB«%€:l|i 
Bbfc (a (5) ©ft^fts) . ::®ft:^«©«aB. 

NMR;^'^^ hM'imoT. M. M i 1 1 e r 6»© 20 

xiK©*iia®«ti:-abfc;it*e«Bbfc. c:®ft 

^ft*£ilTFBPtlSIE-r5. 
[0 0 5 5] ^ifiWS ■ • • 3, 5-lfX (4-7xy 

iliB®A. Morikawa6;Macr omo 1 e c 
u I es. 3 2#. 1 0 6 2H (1 9 9 9) tlBfR®;? 
iiK:a-3TT£®J:'5lc^*bfc. 9%, Sf^^Wl 
T^fcFBAlCjffbT, 7x>'-;V (FBAfC^bT 
2. 2f&€;W 4«*K»*'J'>A (FBAirjabT2 

®^¥ftT. N. N--V;)i5';V7-feh75 HtK 30 
;VX>®ji^jgjS>j'TlPi!fibT«^S-B-. Cl®fi«®^ 

iig*«Kbfcft. mimm^Ltz. :i®giiS4*t* 

i:Jfiftj>i5^l'>CJ:SJllidnfa««b, 
bTKtffiS (7) 'f®<k^«lll Wc. ^t^T?, ;i® 
ft^l ltC3*bTl. 5f&tJl'®i6ft7;V3:i'>AS: 
llPl!*j8i«*fr®'^>-br>1'"efPffl 5^JHtK« 
*ffir». S«®^«S&«Sbfct2:5TK««*:*cl® 
**fcSAb*i*«tHbT^fcft4i««* h;vx>*»5 
BISftbT, BWt-rstgjS (7) +®ft^4(jl24 
^tt. ::®fltjgtt, lttiB«ei:NMRi:IRX'^i7h;V 40 
*i-ab&rt*^6«gbfc. Skf. i®ft^«*PB 

[0 0 5 6] [»l*f^x>KC]>®^li)E] 

mmi • • •nH'jJi'»47:t-*;i'#'f>hS«* 
t-rs*)® 

^J««2TflfcFBP (1 6. 9g : 50 = 'Jt;l') * 
N. N— ^^^g^^T-bhTS K (8 0mL) iZ^ML. 

::;i(::*>J'>Ate r t-i^'K+vK (5. 6 1g:5 

os'jt;!') *iip>L. z-timmtii-c^u-vmL 

fc. ■e©«4-7;V:tn'^>\/'>7Xh' (3 0. 3g : 50 
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2 5 05'Jt^) ^IPX.. 1 2 O-CicDDI^bTm^fli 

fl^u mm&siii^tz, (200 

mL) *1DA, mt^'fVyVSmm^LTc, iCrtffi 

b, te«*ibfc, cobxmcmmi^ ^it^^vy 
* iM^iK 1 1 s V 'J * 7 n-7 h 7 c 

.kOSSb. MH/^/-;l't?Sifeffibfc, :i<Dtm 

ommt. I RX'^i' ^JKC*5V^T- hUjl'* (2 2 3 
0cm") (1670 
cm"') ®&i8iR«S, -fDhyNURX^i/hMzio 

^^T=:h^})vmf&^t^^y-^ym n. 11 (^:^ 

27'nK» , 7. 68 l^iXH 
h» ] . m^®'^>-fef>« [7. 6 8 (yyi/7 
h, 27'Dh» , 7. 90 (hU:^^7l-, IT'nh 
» ] . &r;5^te*S®^>-if>S [7. 19 (YJV5^ 
7'1/yh. 4-/Dh» , 7. 8 7 (■^)\=f--f]/vV, 

5->^:)-;v^, ^n^nsifiibfect;!!^^. aiiSA 

(5) 'f"®ft^«l6T*^::i:*?tKbfc:. 

[0 0 5 7] *M«iJ2 • • 'i})\it-^y)\^^Vt—h 

)\ts-iyv%m&tt^h<iy 

%im\-Q''^it-V')^ik^iis—n)\t^^yym^ 

i:-rs*11ttf^T>h'D> (1 0. 98g;255'J^ 
M (8 0mL) lCjg«b. -CUzmi (1 5m 

L) i:*(15mL) SJPA. 1 0 O^CT 1 0li*l^»# 
b&. -e®^. HJgS?** (5 0 0mL) tcSAb. 4 
BEbfcHfl:*«»J*?*bfc, ^ffl@*4=5:SEESii«. « 
ft^^'WV/rK^t h'D75> (THF) (1 

9/1) ^mmmtt^'y')iJf)vtiyA^D^b^ 

77YtCi;0ft»bfc, i®4fiKfe®ffiigtt. ^®4^ 
!»®«|jfitt, I R;^'<i7 h;Hi*l,iT^;Jl/xtt+->Jl^S® 
*8S (3 2 0 0~2 4 0 0 cm"' ) . *;V*+->J1'S 
(DiDVU^izm (1 6 9 0 cm"') . &l)t^r hXCffiS 
•r-5*;V3l?-;|/S (1 6 6 0 cm"' ) ©^RJR^S:. 

D h>NMR;^'^i' hMz^\>^Tti)Vt^^'y)VM^f&'^ 

•rS'«>if>?8 [7. 11 (i^y^l'yh, 2 "/D h 

» . 8. 14 (^:^i/-/h. 2:fDh» ] , 

®'^>-tf>« [7. 6 8 (^''yi'-yh, 27^0 h» . 
7. 9 0 (h^J-fUyh. i-fai-y) ] , SlX^^R* 
iSoi'^y-^ym [7 . 19 (v;V5':;^i'<y h. 4:/Dh 
» , 7. 8 7 (■^JVf-fl^yh, 4:/nh» ] 

■?n«Mbfc;it*^e. tass (5) i'®ft^«»7-cife 
^ctimmttt. ^®fc'&«*KTFGi-cooH 

[0 0 5 8]*16«3- • -XXf-Jimy^-iJJVi^ 
'f>h«ft*tf5fc® 

lllfiM2tf»fcFGl-C00H (9. 17g:205 
U€;V) SX^'y-jl. (7 0mL) t3jg))?b. llJlCiS 
H (0. 2mL) 41in;ilDl!Sa»Sbfc. TLCl::J:Oli 
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(lOOmL) ^Jn^, J££>C5"U'>T3@tttfJLfc. 

h. 2ypK» ] , ^>K,^®'<>-if>S [7. 6 6 
(y^U^h, 2:/'Ph», 7. 88 (h')Zf\^y 
h, iyph» ] . Sl>*^^S*JS®'^>-ir>S [7. 
19 4yDh» , 7. 8 7 (VjV 

6. WIBiC (5) «t'®'lb^«l8T7*SC:tS5t^bfc. 20 
^ ©ft^tlSl^T F G 1 - C OO E t tKSTS. 
[0 0 5 9] |IM«a|4 • ■ •4^R*aWIESS7xy + 

-^^Sl b XX r ;Vt > H D > 
7x/-^ (1. 5 0g;165U^;V) €-N, N-v' 
^^;V7th75h' (2 5mL) C^«L. ^^IC*'J 
>5At e r t-:^h+vH (1. 80g; 165Ut 

llifi0<J3-C^fcFGl-COOEt (3. 4 Ig ; 
75'J*;V) SttA, 1 5 0lCfClnl!SbT2lf^1l«if 

m^mBmhtz, n^nmrnm (200m 30 

^^^XXyt.T)Vm<Otl)Vts-)VS (1 7 0 0 cm" ) t 
^hyizn^t^i3)Vt^=-)VS (1 6 60 cm' ) 

[1. 3 8 (h'jyw-yb, 3yDh» , 4. 38 

'^>€>« [7. 09 (^5^7'l/>yh, 2-fah» . 
8. 0 7 (^^yix-vh. 2^0 h» ] . i^^AO^y 
•tf>» [7. 6 7 i^zrUyV. ZZfahy) . 7. 9 

0 (h'izfvyh. i:^Dh» ] . ^hymtmn^ 
^m-e^^ti^y-^ysk [7 . os 4 
■fuhy) , 7. 8 3 (^yu^h, 4Zftihy) ] , 

StX^K*«©'^>-lf>« [7. 10 (v;V^-/U>;; 

4-:^Ph» , 7. 2 2 (T^V^:/!^-^!-. 2-;^a 
Vy) . 7. 4 1 {•^)\^-fVvV. 4-/Dh» ] t 
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n^^n«siLfc^t*^&, iirffia (6) *©^b^i»9T 

fe-SCt^lH^Lfc. :ia)ft^«!)£JilTGl-COOE 

t tussB-rso 

[0 0 6 0] ^ii^ajs • ■ •%mm.mm^y.j^ 
(1 6 8 0 cm") , ms-'T V > tffls-rs* 

(1 6 6 0 cm") W§!RJR»^> h > 
NM R h ;V{I* T:<J ->JV» ;5^ig^r S 
>t'>fS [7. 10 ^^zfVvV, 2^Dh» . 8. 
13 2ynh» ] . ^^R^.ro^>t*> 

S [7. 68 C^'yU';/ h. 2yPh» , 7. 9 1 

(h'J:'U7h. i:/Dh» ] , TVy^tm%^ 

l!n?*t9!T5'^>-if>ai [7. 0 3 K^-iVvV. 4^ 
ah» . 7. 8 3 {.^•:fVv\^, 4^0 h» 1 , R 
?;^)-R*a®^>t*>l8 [7. 10 (VJV^yUi/h. 
4'/Ph» . 7. 2 2 (•7JVg"7'l'-y h. 2-/Ph 
» . 7. 4 1 (v;V^-/l/7 4-/Ph» ] 

^^nssiufc^it^^e., MiaiC(6) •t'o^^ttio-e 

C:®ft^«l*JJlTGl-COOH 
[0 0 6 1 ] [m2ttftx>HD>©^J«] 

^SE^^IST^fcPBP (2. 92g ; 65iJt;V) * 
N, N— :^jt^;V7-bh75 H (2mL) d 
CtC^'J-i^At e r t-:/]>*vH (0. 67g;65 

*ifi^»j3T#fcFGl-COOEt (1. 46 
g;35'Jt;V) Sttl^, 1 5 0t:trjD,^UT2I^Ka 

j^u. ^^^ii^Easb^co #e.tifcSJi{C7K (200 
mL) £jp^. mftp^^k>T3[iiaaibfc. 

T#enfc*l«ffl^ai7K6feS?Yi/t^J/^AT^«^illii 

/mjikx^jv (ji^jt5o/i) immmtt^y^) 
*y;v*7Ai^Dvhi^77^{iJ:o®i!Lfc. r©4 
»««i®«jfitt. iR;^'^i'h;vt;feiriTx;^r;v«®* 

A5Px;VS (1 7 0 0cm"') tir h ^tfl^-TS^JV 
3l?x;VS (1 6 6 0 cm"' ) OftRJRfflf*, :/D h>N 
UR7.^i/h)VtZi5\,^XX^)V^ [1. 38 (hU:^!/ 
•yh. 3:^Dh» . 4. 3 8 iiDVTyh, ZZfah 

y) ] , x7,y-)vmt}Vhm^y-\fymmm^ 
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[8. 0 6 (^-fVvV, 2-/Dh» ] , Q\m<n 
m^i«'^>-tf>5S [7. 67 {^■Jl'vV, 2-/Dh 
» . 7. 95 (b>jyu-yK. l-/nh» ] . Gl 

*MJ) [7. 8 8 {^■Jl'vV, A-fnVy) ] . G 

2gj^^©5^e,^,ro'^>-if>S [7. 6 9 
4-/pK» . 7. 91 {Y^rfv-vV, 2-:f^V 

y) ] > G 2^j^(Dtr [-ymt^'^t^^y-aym 

m^m [7. 0 3 (^■:fv-yh. 8^D\^y) . 
7.8 2 (^yuyh, szfDhy) ] . m^^<n^ 10 
>-lr*>S04fet3fi[ [^ti-e4a7. 2 2 (VJVf^^l/ 
7h, 4::^Dh» , 7. 4 0 C^JV^ZfUyh, 8^ 
Dh» ] , &W"^«ffi©3ffi©^>t'>SS^* [7. 
0 4-7. 12 (YJl/g^yi/-^ MT'Ph^)]!;: 

^ti^m-^t^zfahyizm^n^yifi-jv^, t 

ti^timVtcZt/)^^. SdlES (7) ^<D«C^^1 3 
[0 0 6 2] *lt«J7 • ■ • ^^Jp+v^SS:?*-* 

^mn6rmc:c7.fM^7:t-i])vts-(y\-m^ 20 

<!:-rsm2tf^T>HD> (2. 84g:25'Jt;V) 
Sr>?i'OD»K (4 0mL) IC^«L> iitcSS^ (1 
mL) (5mL) SrlP;^. 1 0 0 'Ctr 8 [^|@1«}$ L 
fc. -e©*, (5 0 0mL) tcSAU. 466 

;>t9^U>/THF (ji^lt2 0/l) immtt^ 

;V«fl9*l6S (3200~2400cm"') . 
'y)V^(Dfl)V^~)V^ (1 6 8 0 cm " ) . RZftrhy 30 
iCfta-r**^*-;!/* (1 6 6 0 cm' ) ©&KiR« 

®:t;VHtt©'^>-e>iaR*«^ [8. 10 (^:/l/y 

[7. 67 (^■:f]yyh. 2-/tih» . 7. 95 (h 

^j:fUyh. i-fahy) ] . Gim(Dirh>mt 

)v\'m^y^>mmm^ (m*isw [7.88 
(^^:^W7h. Azfahy)] , G2m<Dm;^<o^ 
y^ym [7. 6 8 (yzfl^yh. 4:favy) , 7. 
9 1 (h'J:/U7h. 2:/Dh» ] , G2»^^©yh 40 

y^trntz^y-^ym im*ism [7. os 

(^^'^l/>>h, 8:^Dh» , 7. 8 3 (^yi'-yh. 

8:fDh» ] . i^msS(D^y-syn(04&t3&i 
[^n*n7. 22 (v^i/^^T'u-yh. 4-favy) . 

7. 4 0 (VJV^'T'W^y h, SI^'Dh^) ] . RU^O 

mosmoi^yeynm [7. 04~7. 12 (vjk 

6. Wg55 (7) ■t'CDfll^*14TJ&SC:i:«:«gL 
fc. ;:®ft-&«SreiTG2-C00H^:Kg-rs. 50 
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[0 0 6 3] IE n" moi^m 

• • ■f^imy=y\'ay3»^^s&i-tt 

*^^«J5-e#fcGl -COOH (1. 2 7g;2. 15 
Ut;V) iStMat7Df'i7A (I I I) (0. 2 

3g ; 0. 7 5UtJW «:i7DD'^>-tf>4'T-;feM)ET 

*l*<*icTffltfU, ^^tmrn^^va^y-ayt 

<!:t)t«?^iC®*bfc:, 1. 5l^ra?5^;5^5JPfi*tgEb 

SS) : 1 6 8 0 cm ' ) i)m^Lr^^rzCtf3^f>i3)V^^ 

BIT (GICOO) 3Eui:»S£1-S. 
[0 0 6 4] [Tb"«tft«^l«] 
*i6^J9 • • •^ilttft5^>h-n>3^^T*ffifi:?tT 

*iS«<l8(C*3V^T, ilFSIaODb't/A (III) SStRS 

©^^^^DicefKr^t'-^A (III) M^i&^mmit 
hJi-icT. jg)|i4©Gi-cooH©*;V3}?+->JV 

1®!RJR» (*;V3l^:i;V»®#««il ; 1 6 8 0 c 

m"' ) m^bxwz.ctfj^<^t)V^^^yu-hmz^ 

(GICOO) STbtHSiEf -5. 
[0 0 6 5] mVilO ■ ■ •m2tf^T>Ka>3i^ 

SliS«»J9lC*5V>T. Gl-COOH®f^t.t3t*ifi*IJ7 
T'#fcG2-C00H^rl^fil®fc#fi^-effifflbT. 1^ 
^©iSf^^ff^fc. 465iftl®IRX'^i'h;KCT. 1^^ 
®G2-C00H®*;V**+>';Vl®KiR« (^^^n 
;«®#SSlgil :1 6 8 0 cm"') fjm^bX^^tc^t 

f}^i:h)vt^^yv-hmzmm-^iirzmmo)^^^ 
mmirc, zo^m^, (g2coo) 3Tb<!:ii 

[ 0 0 6 6 ] giT. mmm^f&^mmr^. 

[# "J '^^v'^Vx— f ;Vt> H d >®^(fi] 

:«lttft®#'J'<>i?Jl'X-rJVT>KD> 

(4Sfg) 

MIB®M. Kawa&»®XiR (1 9 98) izEmoU 
;VS (1 3ft : ^>-^>lR±T®»*M^ ©IS^fiti 

tt. 3. 5-, 3, 4-, 2. 5-, ftrF2. 4-©4 

mmmttc) t^yi^n^zrD^]^ (2. ossft) 

1 8-i7 7"?>-6X-T^ (0. 23ft) #fiE 

T, iPi»ai«7-fe>>«fTK»*'J'i;A (2. 5 aft) 

S:i6*t-rsx-r;V^s£KJStcJ:t). mt^f^ivt 
ftx>KD>Tfe*ifx ('^>>?)l/:i-+'» ?SJi:#»x 

XT;^«S:^)*b^:. ;ine.4a©XXTJl'T>KD> 



(15) 
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it, 'URU" C-NMRX-^i' hJVtC^oViT^XXr 
R7.^i; hJVtTl 7 2 0 cm"' HmzXT.f^OiiDV 

HF) tCit)WU. 1 0^agro*M<t*'J'i'A^^tf3 
□ Thi^7 7>f (TLC) TSfB^iB^Wm ftfflL 

Mffirolit^n^tl [3 5G 1] COOH, [34G 
1] COOH. [2 5G1] COOH. Sr; [24G 
1] COOHtlS) IS. 7'D h>NMRX'<^ hJK:* 
ViT«7Jl'+;VXXT-ll'SI'liS S tlS V 6 20 
nm^^TzCt, SJ/IRX'^i'hJK'TieSOcm 

xxT;v*tt^^icjp*^^)S*stt. *>)i.#=»^->;v«tc 

[3 4G1] COOH: IR (lllftcm"') :3 
200~2700 (COOH) , 1 6 7 5 (C=0) ; 
T'Ph^NMR :'^>-:?JHt2a5. 2 1SC^5. 2 4 

9 7 (^'l/V'yh. 17'Ph» . 7. 3 0~7. 4 9 30 
(VJl'^^-^^k-;/ h. 10yoh» . 7. 6 8 (-»!^ 
U-yh. l^nh».Stf7. 71 (y:^kyh. 1 
:/Dh». [25G1] COOH: IR (*fic 
m"' ) : 3 2 5 0 C^D-K ; COOH) ,17 3 0 
(C = 0) ;:/Dh>NMR :'t>-:?;Vtt2a5. 0 8 
&r;5. 2 5 (t^K'yyifl'yb. 2ftlh» . K 
T^SK7. 0 6 izrnb» , 7. 1 

8 (iTzfjVifyi^yh. l:/Oh», 7. 30~7. 
4 3 (•7)V^:fUy\^. 10:/Dh»,&«7. 8 1 
(ifyUyh, l-:rah» . [24G1]C00H: 40 
. IRWfecm"') : 3 2 5 0~24 0 0 (COO 
H) , 1 6 7 0 (C=0) : •ftH'>^}AR : ^>'J}V 
^285. ll&i;5. 2 2 (thlZ-yyifUyh, 2 
:/nh» , HT3¥»«6. 68~6. 7 5 
I/yh. 2:/Ph» , 7. 3 0~7. 4 3 C^JV^ZT 
Vyh, 10 7'Ph» , JkZfS. 14 
l:^Oh» . fib [3 5G1] COOHaMEM. K 
awae»(OXiK (1 9 9 8) tlBa®iiJO«lRT. r 

[0 0 6 7] ^««»I4 : »21ltf^®3j?U^>y;VX-T 50 
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;VT>h-D> (laHS) 

BiII2^(«{9J3tl^«(CbT. 3, 4-vhh*D+->^,ft 

+ i^$SSKxXxJl'5iibT3, 4-vth-D + vgc 
m i)^l^m^n^S. 5-tfX (^>y)V:^^y) 

I RX'^i' h^^WS:*b;fc©-e. @«tf5m2t<^ 
®*;i.d<>IST>Kn>ofl|jiS«^bfc, cwib^ti 

^£iT [3 4G2] COOHtt&mt^. ^fiX^i; h 
)Vmi&rfiZ^t. [3 4G2] COOH: IR 
cm') :3400~2400 (COOH) ,1680 
(C = 0) : T'n h>NMR : '^>x;l'te4a4. 9 3 

(^■r/i/^h, 4:;^Dh» , 4. 9 4 (^:^i^7h, 

47^0 h» , 5. 13 (yT/l'-yh, 27^0 . 
5. 16 (y7'W-vh, 2 7^0 h» , £;lT^S=iS6. 
5 1 i^ZfV^vh, 2^Dh» . 6. 6 9 (i^zTUy 
h, 2:/DK» , 6. 74 (yyW-yh. 2yPh 
» , 6. 9 2 (.^^l-yh. 17'Dh» , 7. 2 8 
~7. 3 5 (VJV^7'l''> h, 2D7'Dh». 7. 6 
8 (-»i^l-yh, l:/nh» , mi. 7 0 (i^:^ 

[0 0 6 8] [jj?'j'^>v;vx-x;i'T>KD>*S#© 

\tmi~5 

Eu" m\zmmifi8. Th" mizii^mmdo, 

HJB^sj P E K«ii^t-rsx> K a >0R*p 0 
icMffiT^^by^^iJ? U vJVX-xJVi!®*;i'/i^ >iE 
T>h'a>^«&fflbfc. fib. it*S«a|l~4W4a®E 
u" igft0^)S(r«, •&fi£«s|3T#^c4a©milltf^* 
>)^2K>S7'>h•p> ( [3 5G1] COOH, [34G 
1] COOH. [2 5G 1] COOH. [2 4G 

1] COOH) ^mLxmt^momimz. 
::ns4tt®«#tt, miz^n^en [ssgi] 3e 

u, [34G1] 3Eu, [25G1] 3Eu, RZf 
[2 4G1] 3EuiKTKSt-5. Sfe. ItKMSW 
Tb"«*0^<iRKB, ^f£«!4-C#fcm2ttf^*JVd? 
>Btr>h*0> [3 4G2] C00H*«[fflbT)»jS1- 
(filT [3 4G2] 3Tbtl«HB-rS) . 

^:ne5ll©^t««®^8#to^>T, mmmxmoi 
mm.mm\z, i RX'^i? h)i'fc^it5Si^®*ji'#+v 

bfcriA^e, H«i:-rsftlt:®4/fi*aBb^, 

[0 0 6 9] [mmmmm 
(1) ^>:f}vm9i 
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(2) mmm& 

^^A^jSfitufc. fit. mmm8tmm4(D2m* 







mmms 


(GICOO) 3Eu 




(G 1 COO) 3Tb 


mmw 1 0 


(G2COO) 3Tb 


mMi 


[3 5G1] 3Eu 


\tm2 


t34Gl] 3Eu 


mm 


[2501] 3Eu 


mm 


[24G1] 3Eu 




[34G2] 3Tb 



« 1 !5> mm(Dmr$>^±T(Dmmm\ziiv^r. 

5 W*g#-Ctt, 2 9 0 nm#)!rffliSx^;i.:¥ 

[0 0 7 1 ] mmm mmm^mmmo^Th" m 
\t^(Dm^'^izi8m(D^y-^ymt^r^ii\ 
mmo^yeym^mwmm'pizt^ti>itm s « 

Tb" lift ('^>-fe*>S?&2 im^^t^) ICtt-^T. 
5!;;i,#r.;l'S5r^^T§*5e9^®PEK«}jg;!|i. ^aJAtf 

ir Hff&Sfttt^^-rs r <!:icjgHf ^ t#A ens. 
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* ©Eu" msmoTh" miz-D^^ra. 3 e 
snmromizm^mm^-vm^ibrz, m 
a. mm i ommm^m'S: i i:t«ffi3»«[T« 

L. mWzBLTc. 
[007 0] 
[«1] 



aSfift (nm) 




3 2 5 


2 5 


3 6 5 


4 


3 2 8 


2 4 


3 6 5 


5 


3 3 8 


3 3 


3 6 5 


1 1 


3 0 7 


1 


2 9 5 


0. 5 


3 1 0 


2 


288 


9 


365 


0. 1 


2 9 0 


9 1 


3 6 5 


0. 1 



[0 0 7 2 ] 

V^y-fHJSft («s|;^.«Eu'* ftfrabSL^tiTb" 

Rli6T*ofci!llffl®*«ffiOtfEfS3 6 5 nm<D^f^n 
iS:ffllr»Tfc, Eu^ftttiSVittTb-JtftC^ViXX 

-5. 



(51) Int. CI.' KSJIB^ 
// C 0 7 F 5/00 



F I 

C 0 7 F 5/00 
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